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±iE#^ y :^ > .x^^ CO u T ^ ^ >xm.^mATjf^ 

ttuD^'j ±ieTb-T>'T-t-<5D±t:"— A^RfrSiS 
^ y r :7 :7 > xs^iT) y r ^ ^ lt is^^ 

If© L . ^itswrais:«*-'«^.> I. cfc a \izmm l . ± 

fltz^mi^-'yy7.m^■}l{,zm•^\>^x±Mmm^Wim.^ 

^^ixh^m-E^miTu-ryr"r\,zii ^^mLtz 
ryy^i-mmmm. 

'JT'^^'^yxm'^t^^x., 



hs^t'wsifts-fr, =s-y Ti?^>xjitci^-r'& 

<^'^Mzmft-''-o=^^Wr)-}3\^\z^)V^^ii'f^fii^<^)^ 

,j ^ y yxm^wm Lxm.^ 

[000 1], 

i t ifix'^ h r \y-Ty^^<rmmmm.mfmmmz 

BSL, ^#(c. m•?$lJ^^P^»fellT^-T>'7^-^^ji (Elec 
tronically Steerable Passive Array Radiator (ESPA 
R) Antenna ; UTs J^Xr^Ty^-Tt V^'j ) JglSjitftt 

mmm.mf%m-y5mzmth , 

[0002] 

t3!3f^ffi:S:iJ 1 TT. Ohira et al., "Electronically s 
teerable passive array radiator antennas for low-c 
est analog adaptive beamf ormi ng. " 2000 IEEE Intern 
ational Conference on PhasedArray System &; Technol 
Qgy pp. 101-104. Dana point, California, May 21-2 
5 . 2000 J 11-194487 ■^^O^ff^^i^f|(C 

iiv^x^^^ixxv^^h . ZcooLxr^ry^ri-ii^ MW:iE 

^i)H^m^ix^mm^t . zcr>miim^t^hm^<r)m 
mtiitfmtixmf . mmm^ti^^-^ixy^\, ^Hftj: < 
t i> 1 fiioi^Ms^ h , z<r)^mmm'i'^zmm,$ixfz 

sj^ y T;? ^' yxm^r-tt^^^^h TV-r > T^t-Srfi 

i. . ±iB^^ y ^ yxm^<7) ot9is^ yxm^^it 
^it^ztlzjiK). ±MiTU~ry^i'<7)m\^m^i^ 

^t^-^hZt:^^X^:h. 

[0003] ±m(r)x.x.'-^Ty^i-z:mm't^t:i!bcolj 

mt IX. mm. #112000-1 9s 5 6 o-f-<7)^f 
pf-mrnxzii V >-c, * y r ^ yxm'¥-(D ^yr^^y 
xm.^mM\t-thfz>hiz, f^^ivY—Ty'^^m\^x . 
^m.fz-y5'^n<7iTy^^m%^mMz-th xot^^yr 
^is^yxmi:wfnLx^^^. 

[0 004] 

0 . ^ffl Weti^r < , tfz, =FmmzM VX 7 ;U * ifijtt 
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10 0 0 5] ^^mBM(^mwj±^mmA^nmi . x 

[0006] 

im^ tctzm^c^'^^ ')T^^ t^mt. ±ii 

fSlt^tt ^ ^ ft ? -fr S T r > X -^^oa^JfP^a J3 V> 
[0007] ttz. iieTL- -T> x-^«0$lJffll^a(Cfc 

IMtTV-Tyy-i-l^zi: Kf^mitzt^io^mm^t . 

[00 08] ±ieTi— r>'x-^^o$lJfp^a(2 
ii^(:>mm^ixhm:^m^i.z^t.i\h^'mi^-'ryxm^ 
t . i.ii^m^—'ryximtm-x'h d ^issiita^g 

Till* $ ixfz^m ^--Iryxm^t ±l5iF{B 
raiS:<I*ffS:L , SMif0WS4li*>ft'J^i: ^--i. J; izm 

'^Wi^-iryxm^t<r>m<D-mM^X'h^ z t 

[ 0 0 0 9 ] iJt $ ±isru-r >-7^-^c7)$ijffli^ 

ft^*- /iiMfi$fL?.«fi-^^±l£Tb -T >■x-^(c J; 
OSfi L/:: i: ^ i7)gff ft-i-(cSo%^-C±iSi¥fiiiiMSiffl^ 



[0010] if^. *^BJ<C^|,TU— T>'x^cOf(J» 

mkc^'^^'.iT'^^yxm^t ^mt. isi^^^or 

9 9 yxm'?-<r> 0 T9 9 ^^fiS-^Yk^-fr-s z t \,zi. 

D - iieisi^^^^u T9 9 yxm=^^^ix^i-m\^^ 
xitwMmtLxmi'?^'^ . Th-ryy'i'iDmmm 
^^^t^itiTi-~Ty7"r(r)mm:fjmt,zi5\,-^x . ±ie 
^•nr^'j T9 9 y7<m=^<ri ')r9 9 yxm.-^m^m^(r) 

i^ y vrnfiWrn^"^ . ^'JT^^yxmizMthPfi^ 

commmmm<^mM^^9 hAimxt. mn^ixtzwrn 

'J T;? >^^i^c7) T9 9 yxm^siW- 1 TiSJE-T-S 
[00 11] 

hmmmmiz-^v^xmBMi-i> . 

[0012] miii:^^mzm^mmmmx'$^^ru~ 

'sm>jT9 9yxm^Aijbm:A6bi:mx.x^j:^m^ 

mi£0:r.xr<Ty'ri-X'mf^^ixfzri--ry'ri-IMS 

10 0^, mmmmm-=iyhr:i-y40b. 
>x(i-i-^4§54 1 b ^mth. 

[0 0 13] zzx\ mmmm.-:iy\'U-^4o\i. 

mtii-^ y\^a.-9ts:>z(^'f ^ V 9 iv^wBx-mm: 
n, \%w^A2\,z^h^m^^^mkthm^z^ 

>-xm-^s-±ier w—T^ 7"-^^s 1 0 0 io*&mT>'T^ 

A 0 12 J; 0 Sft L/^ t ^ iOgflS-^ y ( t ) i: , 

±u^^'>-'iryxm-^ b m-xh o ^^^^ - >xft 

^^§54 1 X-^^$ixtz^Wi^-'>-yxm^r ( t ) 

fctc^-:yi>T. mscommm^m^m-f-ttzbizx 
D±i2Tv-r>T-i-^fii 0 0(7)±t'-y.srma^o 
:^io](c[B](tA»oT^-ig<7):^r6](C5 /PtriPitts fzubc^^'^ 

^>JT99 yxm^A 1 Jbm.A 6<7)'JT9 9 li x. 
(m=l. 2.-. 6) €:tf-^L-C^^-rS<ri:$:#igt 

■h . ftf*:S^(C(4 . jiiBiiJWM=2 >' h o- 7 4 0 

l±. ^'^'JT9 9yxm'TAl7bW.A6cr)0T9 9y 
:?.filx„ (m= 1.2. 6 ) z:miXm}^<7)>y hM. 

A7i„mmm-^'t. ^orp^yxm^zm-^m^t^ 

mmmm i^mmmmx-n. m2 sx-m^ixt. sftn 

■vy (t) b±m^^ixtz^^^'>-yyxm^r 
( t ) b(r>m(7)1SSMmiMiPu ) h./i.' 
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0 0<7)±h'-i.$rmM«^<7):fi-(nI{C|S]{t:i)»O^#;a<7):S-|6l 
A6<7)>JT7^>\7.fi|x, (m=l, 2. — . 6) $rff- 

[0014] El tctst-^T. HQ^^cT^mmi^^mm^ 

ix , ^ io^^ttr > x-^*tF A 0 *^ ai::b $ ii •!> fi-f-ti . 

y it) t ixmmmmm^ >- ]- n-^ 4 oswiiiig 
4 2tcfE3*$ii-&, ±Mmmmmm^> hxD-y4 0 

&mM.l bO<7)±b'-A$:H(filM<7):6-|&lt:i&F{t*»-?T* 

4 2 J: S *EjS31ffi7{)^'^i^f g it . C ^ T- , flliU 4 2 
{i. ^fi$ii/::gfifi-^y ( t ) tcStt x. mii=5r fc'i?:) 
MaS:^ L Tail fi-^Srf#T£ii:'5^-|. , 

[0 0 15] t-f. [12.7bMia5ar#RlLTxxyN'T> 
T"-^T-«J^$il/cTl.-T> x-^^ai 0 0OtiB!c(CO 
^xmPM-ti>. TU-Ty-ri-^miO OtfcV>T{i, 
ia2tC^^-rJ;ot, ^mT>■f-^^1=^A0i:, 6*fDi!l 
j^UnT^ li T;? > A 1 .T^SA 6 t ^'^HX'l'i'L. 

^m^m^^ 'J T 7 ^ yxm=FA o j^m a & i 

o. 1 m (m=l . 2, 6) izMLX+-»l.z±^\,-^ 

&^i:^-t?>mi^mizx^j:^mimi^i i^t:>m^mz 

d = A ,- 4 ( fl L. A ) COm^mkCOiiLSI^Z 

avHcpi— c7)6 o.goiaRiT'*i*&m^^y T:7 ^'>x* 

T\ Tv-ryr-trnwi 0 on. -sj^m^xh-^x . 
mmryy-i-t Lxm^-^i>t^t±, ikmry^-i-m^A 
o(D^izimm^t^m^ixh~if. ^mry^^i-bL 

ryy-^m^AOizx o^mmwy (t) t tx^m^ 

[00 16] S3tci3i^T. ^mry'ri-m'^AOit. 
m t A / 4 comM(7)^-)j\s]cr)^ § 1 o ^ w imm.m 
«ci 1 tiim»miz^m$ixrzPi&m:^cr>mmm'?-6i 
mi. wmm'7-6izj:o^m^ixfzm^m-^^&&'t^ 

m^^ix, ^<7y^hmmi^2 2iimmmi^i nzmm^ix 

^ i-L{c J: D . mim'f 6 (c i 0 ^ft ixfzmmm^ 
SrRW jr-7'./l-2 0 srcfi- LT , $ hlz\±%mm.^m^^3' 

5 vxmsmi^^ y h 5 4 0 s.t/fii^gi4 2 

i-zmm-t^. 

[ 0 0 1 7 ] 04 iizavx . ^MT^m^r^^ 'jT^-s^ yx 

^tFA 1 .TbSA 6 {i-eil-fil, M^Ltf A /4 c7)FJf5t50;R 
¥:6'l6]i7)*$ 1 m (m= 1 . 2. -, 6 ) i^L^mS- 



t. 'JT:?^>-^fix. (m=l , 2. 6 ) *^-r 
S pj^ij T:? ^J' > X9^T=^2 3 1: Srli;tT|5l^olf 3t£* 

t;'^>'X*^ 2 3^^LTSifii#f*i 1 \>znvx-mm 
muzm^^ix^. mutmm^e timmm'^Kry 

muf. u 9 yxm=F 2 3 *m >r v-^'.tt 

(Ltt) 5r:fi-ri.t^{±, ■5r^^';T^^>X«^2 3{S 
>f i: ^ 0 . iE^m^^ ')T9 9 yxm^A 1 7^ 
MA 6 <7^n,%^ifii^Ty 'ri-m=?-A 0 iztm IXM:< 

yx.m^2 3i)^^^ni,-^y7.'& (Ctt) Sr^fi.>§ 
ii. '^^'JTifd>yxm^2 3iim.m:::iy'fy'ftt£ 
0 . *E$^^nJ^ 'J T ^' yxm=¥-A 1 Tb^A 6 iomM;^ 

fmwyi'-rm=tAO(,zimLLxm.<-^£*) . mm^t 
L T i!K mmcmrn x-i.± . u r ^ x „ , - 3 
0 0 m-^h sooQi x-m<D-^smi>zmi^-th ^ t if 

too 1 8] m5it, mi(DTv-Ty^^mm.ioo 

mmx'it. °r^'jT^ ^ >'>'x*-? 2 3 1 LT nr^^i^' 

[00 19] Il5«Cioi,»T, mUi^^'Jij—^^A—hti: 

>i<^mm^mw.i o<n±M>>ztivmi¥i ia^ms^i. 

j^i«^6{±, ^ittiiJifri it-hmmmf^z^m^ix-j 
mmw-mm. i o ^w^-f^^nz-nM ix^m^ixx^,^ 
i/t. ^^iHiii^ 7{i:f#tif!2*#ci i*^A,mme^«g 

I* § iloo . f 1 0 * J¥ S :firiS] (cRil L T Sif 
§ ixh . C i -C\ ^^|l!jig«T 7 co—m±^^^My-i ^ 
-HDSV. ^«:^M1 O^IS$:6-r6ltcmatT^« 
m&^-iXX^hX.il—7r^—Hmf^ 1 2^:/i'LT^fit!l#ft 

1 1 i.zmmm'ji'zmm ^ix^^tti^iz. r ^/m t 

'xytmmm.^ixx^j:^ x.)i^—^^-)\.'mi^i 3 sr^Lx^t 
ta#i*i nzmm&mzmm^ix^ . 

[0020] Sffi^ Tt{±. jfiC^iJ^PM^ > h n- 7 4 0 
t J: 0^^JffliSixS^^mff(i:ol«if.3 0 A^SM^ 
il . MZXK). '^mm.y^ :t - I' D t: mvit ^ ^' 
>f TxmEzrmt^'^^Z ttzX . "BJ^^^i^W ^- 

l)ii^^7 ^rmtfzmi^^^V T'^Syxm^A 1 (?) 
, »&tt-r> ■f-h*^ A 0 (CJt^L T ^YL^-tt . 

^i^Tu-T> -x^^ai 0 oco^®fi[^G^t^t'l4^:^^b 

fz^^m^^ u r9 9 yx.m=FA 2Tma e i mmizm 

^^ixxmm<7^im^^^t., 

10 0 2 1 ] OJlCTiX 0 izm^^ixfzTV-Tyri-m 

ai 0 0J4. j^x.'^ry'r-htmiti^. ^mnmmx 
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^^MM'^^ 'J T ^ y^m=FA I TbmA 6 izim $ii 

[0022] x;7sy^•T>-x-^T•■Wfi!c:$i^/^T^ -T>'^ 
■i-^m. 10 0 c7):^*b<7)3i]teaflfflIS3 > ho- 7 4 O **4> 

mi ] x= [x,. X., xg] I 
[0023] ^mtmmizt3\,-^x . m^<9 hjis 

it) t:. 

S (t ) = [so (t) , Si (t) , •". S6 (t) ] T 

X'^mi. fi!t7j-s„ ( t ) {i. T^-T>'r•^^Sl 0 

OcOmSa (m=0, 1, ■-. 6 ) ^OT>-r-^*^ Am 

( -r^*>*>*&«r yT'i-m'f-xiimikm, UT99yxm 

1 0 Oio#-.-K- hoRFaj,tifi-ti:'^>-sgfifi-^y 
mB3 5 (Dnfmx'commi&m^ ( r f ) e v ^ d . ) 

[$!J3] y (t ) = iis (t) 



[^4 ] i = [ i 0. i I , i 2. 



[0024] Tu-Tyy'i-mm 100 (omi&rrmmz 

Xtiii. R Fmm^9 hfl' i {iiJl^Oj; ^ tc^5<:ffc$ix 

imS] i = ( I + j YX) -lyo 

[0 0 2 5] ClCl-C, Hi ( 6 + 1 ) X ( 6 + 1 ) com 

[1!C6] X=diag [xq, Xj, X2, Xg] 

-74 oai^fliSS4 2(r>x:tj^ yi^-9'yx7L^ii- 

= 0^{S.^LTt».&, m.5X'l±. ^9hf\^yo 

[i!t7 ] yo= [yoo' yio- ^20' yeo] ^ 

x-mmt. tfz. 

[icS] Y = [y„i](6,i) ,6M) 
{^(6 + 1) X (6 + l)c7)TFS^ > -X^T^iJT'S)-!) 4) 



<^>:-t-&. JICIT. fi5t-5j-yt.i{i:T>7^-f-^T=-Aki; A 1 
i:c7)PBl ( OSk, 1 ^6 ) c7)t|srh'Si?>.x^^-r. 
[0 02 6] ( 6 + 1 ) S^COTU— T>T-^^ai 0 
0C0%^. '<.^'h/l'yo.aiA'rF5:J'>'^xfif?[|Y{±, ffi 
5:r F 5 >'XCO 6 lli7)«:^<7)^-e^^^$ixS . Zixl>Z 
-:>\'^XiXFlzimi-^. 

[0027] i>*D^fflR«s(c J: 0 . mmmcoTv—T 

yT-hlMM. t wmiz^lK^ifiWL 0 
[S<c9] yki = yik 

[0 028] $^(.-, TU-T>'7^-h^gl 0 QiOT^ 
x-tS^ Am£0j«ilsl.m.'t4{±ijs:5tr ^SLT V^-g. » 
[0029] 

[Wli 0] = y22 = ys3 = = y55 = ys6 
[SS[i 1 ] yoi = yo2 = yos = yo4 = yo5 = yo6 
[Scl 2] yi2 = y23 = ys4 = 3'4f. = y56 = y6i 
[|5[i 3 ] yi3 = y24 = ys5 = y46 = y5i = y62 
[8i[i 4 ] yn = y2E. = ys6 

[0030] Hm^Jbmk 1 4 (i, mscDT K 5 ^ > 
X^f ?il3{)^1S5T K 5 yx<7) 6 fltOfiJcii-y 0 c . y i o • 
yii. y2i. ysiatXy4i<?5;%(cJ:oT^.$$tLl.^i:SrS 

^wimRx/^^m<r)T yi-i~cr>mmmm.^z^^ 
T . Its tci^tti. r K 5 >;74T?ijY*j>:^(7>i a 

[003 1] 
[ifl 5] 

>oo >'io >^o y\o y\o Jio no' 

yio y\\ >'2i >'4i yi\ >'2i 

3'10 >'2I Jll J'21 >'31 >'41 >'31 

m >'3i ^"21 J*!) y2i y^i y^x 

y\0 y^X >"31 >'2I >11 >'21 >'3l 
>10 yiX >'41 J'31 >*21 yil >'2l 

.>'io >'2i >'3i >'4i yzx y2x yxx. 

[003 2] mmi>z. miriXcoxoiz^^^t:t,zk 

ifiX'^h. 

[SU6] Y = [yoo. yio. yio. yio]^ 

[0 03 3] TP— T>'x-^^H OOiOTVx-^S-? 

T-gfi^ixsicstcfctt^fi-f-'^^ h/i-'s ( t ) itmm 

T^m:hhzt\mm^^%^X'h^. zixa. ry^ 

m^m.Ti^-Tyy-fti,mti^. ri^-ryy-^^m. 

1 0 OiO^-^ti, $^-yt^-hiiiiJTh^^mim-y 

( t ) cTj^vA^iii^-srig-eS) 0 , :iixtzmm i<^'JT9 

9yX^9 h)l'K ^mmt^ y ^- HV<-y 9 t LTf^ffl 

-haJ:^T^5i.^fifi-f-y (t) {i'JT:?^>'X^^' h 

ji^yccomnKi^^mmmm.x'h'^x . Mm^K^mn-^^A. 
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itmr U-<7jfi^f^^<^ h li t ii^-y TMiTii^Sr < 

mM'Z^-^Lx ztim 5 fj- Bj h fi^x'h h . ±m 
i^-r ^xi-^S 10 0 tia^(c®.m^-s t ti^-sim 

[ 0 0 3 4 ] :^mmm(r>T\y-Ty^^mm. 

1 0 0*:ilJ5D•S(C-rS;^*^(C. ^ft^il^ff ^O^xVl-- 
it^m-tl. lm#Srjl;6l.mrtC. Tb-T>-7^-h^Kl 
0 0£7)i^ffi]<i? h/l.'Sr#;tTi5<, Hb j; 3 

=5r (6 + 1 ) ^?^i7)T^— T^-f-^Ml OOfCOV-iT 

[00 3 5] mmScOT >7-i-m^ Am i ^ 

[^17] 

fl&„ = 2;r (m- 1 ) ,'6. (m=l. 2, 6) 

±iefiBSOl4ar^PWh LTft.g6'0?'j3RJlE (DO 
A) ;6^/ig|5RL. TP-T> f-Mlil 1 0 0±-egrt$ 
^ iSffi^^ffiiS) $ ft !> i: S . mS g sT^te^m U T ^ ^ > 

xsi^ A m i: 0 # a oi^mr > A 0 ioM*^'Sfi 

•r S fi^StCfi d • COS ( ^ - „ ) i02£Sfl<>®S//#it-r 
I.. jg^*A(Cj:oT. wOSiaSU®S{4. ( 2 TT/ A ) 

d ■ cos ( ^ - ^ „ ) (c J; o T $ mmS^^ JSa (C^ 

■r-^Sl 0 0<?)^[B]'^i? h/W4. ^S*«d = A/4T' 

[0036] 
[iitlS] • 



[0037] ±j^<^M^^^m-k^ . X 

Q) xhhm^mt^ n^{t) ^mt^hm^m 

ti'^^l\Q.+ \mhht¥.'7S.-t^. s„(t) (m=0. 
1, — . 6 ) {±r>x^£Om#^^or>'-r■^*^Am-e 
^fi$^^S^i-f•^*L. iJts (t) S:m#SO^^{:: 
s„(t.) *rW-ri.?'K^ h/l.-(:-.1il.>:-r-&. fi-f-s 

. ( t ) {4. Q+ 1 m<7ym^M.i)^i:><7m^(rimi^-^t>'±x' 

[00 38] 



[^19] 

Q 

9=0 

[00391 ZZX\ a.(<9<,) (m=0, 1, 2. 
-. 6) {4. <9<^>fti5D{C^,^Wt-|>$tl 8(r)||mlt 

[00401 
[ic20] 



«=o 

[0041] ZHX'. 

[15:2 1] a ((9,) = [ao((9, ) , ai(<9, ) . a2(<9 
,) . -, 3.^.(0 i) ] T 

{4, ecr)ftiyOI,z&,^^'t^m.l 8izii\,^X^m^ix 
ti»l^^:^ hilXh6... WLS^^ty. T'l^^T-y^^gg 

1 0 0<^i!itim^X'h^^mm^y ( t > {4<J:;^<^J: e 

[0042] 
[15:2 2] 

9=0 

[0043] mm^^ i . m/vt-yx^mm^y 

( t ) {4, ^10'JT7:5'>-;^'<;? hyl-'X<?5|igit-C'S> 

[0044] i^tc, nmzmrs^ ru-ryri-^m i 
mxm.mLxv^h^'mi^--y>xm^i- < t > {4> 

fiff#y ( t ) {cj: oTTl^-T^xf 1 0 OOR 
[0045] M5ftiO«.t.E)ETyl. 3' 'J XJ^X'—mz^m 

^ix^wmmmt. ^i^2?m&x'hi,. zcr,mmifi2 
^<7ym^<r>m^^m-(^^znLx . m-*m{m.mm 

ISj-^ OiiJ5L>$iJffllMfl-C-{41f SffiMf^Sit ^Sffl LT v>|> . 
C: C j5(t <7) a &<>{4 . T >T-i-C0iii^Xh i> Sfl 
^t-^y ( t ) ir>-Xfi-^r ( t ) CTJ^COfflS 

mmimkti^-^m^j:m D ±* < ^ l> i d =5:^ l O U 

[0046] y ( n ) S.t/i- ( n ) , Sffff-^-y 

( t ) RX/^^i^'-iryxm^r ( t ) oMiicWi^-t 

|.Sflft-f-y (n) ^^gv— ^-yxfl-f-r (n) fcCO 

[0047] 
[iiC2 3] 
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